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(54) THIN FILM EL ELEMENT AND MANUFACTURE THEREOF AND 

SPUTTERING TARGET USED THEREFOR 
(57) Abstract: 

PURPOSE: To achieve stable driving and long life span by using a chemically stable 
oxide for an emission layer and insulating layer. 

CONSTITUTION: A solid solution of Sn0 2 and ln 2 0 3 or a transparent conductive 
'film of such as ZnO:Al is formed on a transparent substrate 1 so as to 
manufacture a transparent striped electrode 3 by photolithography and etching. 
An insulating layer 5 of SiO Z) Y 2 0 3 , etc., or of combination of these, is formed on 
the layer by electron beam deposition, etc. An insulating layer 9 similar to the 
layer 5 is formed thereon, and electrodes 11 of such as Al, Au are formed thereon 
crossing the electrode 3 perpendicularly, and EL emission is generated from an 
emission layer 7 by applying A.C. voltage between the respective electrodes. 
An organic metal compound forming an emission center is added to metal 
alkoxide, which is applied on the substrate so as to form a thin film emission 
layer after heating and crystallization. Each layer can be formed without using 
high vacuum state in each process, while stable driving, reduction in driving 
voltage, and longer life span of an element can be achieved by using chemically 
stable oxides for the layers 5, 7. 
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^aJ5S;**:WB^J*>5V^^4»*1-€>xa^:, 
fit, jft»«i-sxsi, laotfli^^o 




SrPPJDi-S r^iaoTE LftftZft o MKE L**-<D 
K *5 ^ T , «J IBIS-f b» "C ife 5 38 3fe Ji # yj^J^RJSi J; 

5 $ tt s n e l (omm^feo 

2Si04 :Mm?fc Y) , «&ISJl6»«d5»^»"r , fc5Si02"CfcS 

[»**5 ] li*«4ia*^»KE LP^l^^T, 

[»3ftJS6] fitfci:, tt*4EO_bfc:, miomffiil 
i: , m 1 OffilitJI t -aS«±0#«A«^»«:$tp 

»#«S*TftS»#JBi: % £2 0*gftj|i:»2<0«tf 
JlirSr, -^Wfft?aJILT«AT*5 9, iufaJitl i:Jg 
2 (Dill O R t- ®EE £r gUra-f 5 I ilC^oTE L« 

[»*«7] »*3«6fB*©aPB(ELai^^*5V^s 

Kl* S ^ i: K J; o T*ft*^«rfr 5 «EJSIE L 
[»** 8 ) m#Xg 6 IB*C0WME L^^iSV NT, 
efe^3B3tfi*»o»»EL3R-?-^*fi, Rfe, 

»KE LSi^y-. 

Mi ^*ft»Jii«3t«^, *2©JfiaJit»2*om 
•ttJBcolB^mflESrffin-rsct^iorELISJfeSrfir 

5 J; 5 4*»e l m*<DMm&ytm t Lxmm $ n s * 

[0 0 0 1 ] 
[0 0 0 2] 



(2) 4»BJ|E7-l 2 2 3 6 5 

-? 

fct>* Sfl:, Sit U©77y h^T-f^^W 

if fcft»$ix 3 891 G>£«l±fcu Sn02i:ln2 03 
ft (ITO) -^ZnOrAI* if ©Sl^WWJtSrfflJiL, :7*hy 
70 V/77^-ixyf-fy^J;9a3ttt©«««Si3 
r©±«trsi02, Y2O3, AI2O3, Ta20s , 
S13N4 rii^to^^^/^ISIls 

icTM^5 0 ZnS , CaS , SrS 4£f0>aMfc 

^^^^y^^ifefcsiMi, cvd & «b*ft*Brit 
20 u au, 1 to ttiromsi i36s±ia«a3 ta^-rsj: 

[0 0 0 3] 

ELS^O^afeJl^V^^fTWFWtLTIi, MIM 

ft, *ftx WftcD^ft^^^^^f^c^^ (#f^BS6 3- 
^ 2 3 2 2 9 5) , eft3B**^-i-^7*^«ffl«3tfr* 
x^hny^ (EB) SS#ft-^iasjaiS^^s/^ 5 

fbSrfflofcfcO (WMB8 6 4-67894) . Ta 
2O5 S:EB»E#^J:5f^jHLs K^Pfelc J: -5 h 7 s/^ 

- 2 1 3 9 9 0) , y ±«&jRo»^bttic*±a 
5cSi«r«yraU iWb»i»aJli:©*a*'&toii:^J:5iftfl; 
JE^Sb^m-ofctO (4*88^2- 2 9 7 8 9 4) 0 CaWO 
4 *ifO«>f^^4:363tB^ffll^fctO (^^^3-2 
50 8 0 3 9 4), «ttS*nfcjixT^5o 
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[0004] Lj&>Lfc#fe, ^b(omtm^%mt 
owHfcL"CiWb4fc**#r±, fb*ttaj*Jfc#tt#fc» 

* b a #o#<b& if ^ <t sa*sc^ 

[0 0 0 5] 

5. »3t*«:?g«-r5»**i: LT»<bft*3fe#* 

<9, ©5*afc©fc«>, ^aiftttiBdcttSr^bSiirSri 

#Ji«rflF»-*-*r ^sftSnrffir-fc?), SttffifbSrJftfci-fc: 
n fe o$yfUi, ^ Wft J; 5 HM b4£i tc*5 V >T h m& 
— fcttS*«&JR-fb-&*Sr*iDL, S4E±^ft* 

[0 0 0 6] *&wx*m^zmm&mmikM 

*»^±Di«>fia<bi-sri:*5BnigT*>9, -<-^hfo 
^v^^i^^M^[^T^^'(b^fifSi^l^Jt^--^l^ 

#Rtt, ffi*^>toj-it^Tjisa«tt:a^b^4v\ asm 



(3) ^¥7 -1 2 2 3 6 5 

ittii^fia* (7^*5— fb) *spiffi4« 

fimktez> 0 

io [0 0 0 7] *3SM^*5v>Ttt{b*-e*fiS;Six 

«T«fiKi-S»{b**szn2Si04 :Mm?fc 9 , ^fcffijf® £^ 
jS1-5BMb«#Si02 T*&54§£\ *e*KJfc^T*L < ffi 
«JET*HS»-e#SA:^Ttt< , HEjSltTIEtbTgr S r i: *s 
*?3&»ofe a 3S*H*»fiS:i-SZn2Si04:Mn4r}R*Q ! a 

20 5k0>-efc<K taftft^^att^bxa^-g^-r^ 
rtt, tt*j&»fe^bnTv^s^*oo-fb-&**ft*^«-^ 

[0 0 0 8] ^g3fe^^tH*i~^^^i: LTti, Ca, W, 
Ba, SU 2n, Cd, P. Sr. Mg* As, 6e. V. 6a, P 
b, Mru Ti, Sn, Eu, Er, Sm, Tm, Tb, Dy, AU Nd, C 
e s Bi N Fe, S, Ag, Cu, F x CI N Br, I, Hf % TU 
B, Na, Be, K, In, Pt, Ru, Ir, Pd, Rh, Co, Niftif 
^"&trt»^T*foS e Wil^MtSt^itTft Ca 

W Ba, Si, Sr, Mg, Y, V, Ga, Pb, La, Zr, Mn, 
Ti, Al, Ta, BiftifSr^tffcroTfcS. h SrWfiSi 

jK*- hftk'coyimtfy r^77^Fft 

4f*OX«S*»^b*»3ft«#rt r feftS. tRJDftfc Lttt- 
3 0wt%S«dSff*LV\ ricKWlSffJiL-rtt, ^^T 

50 Ki^f Vr^K ir^^v^^^v 5 ^^^, -fe^ix^K^ 
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hy^^vw y >» h y 7 * d^bmj^pp 

[0 0 0 9] h©^Wk<CifSrKJhi-5fcftft 
hy 7^nBK4if<o^r*»*«jDLTt J:v^ 0 

hy^*^4if^ffiJifiJR«<b7k*. 

»*LV^ 0 «Si:LTIt y-^tf^*, *£<WB£;# 
7*. i7;^U^7 7 N ^£#7;*, PLZT, PZT . Ba 
Ti0 3% MgO , SL 6aAsS«Jiifo*aia6«^3Ky $ 
Ks TKy h\ #yr^ 

mm <om&ffitBLm$x±T*t>titt&\,w, m^m* 

Sfeft(r|i3 5 0-1 5 0 Ot^ttfiKaa-e, 3 0#~ 

fc, »j5S;»|fflfti: LT(i % RS*^<0*fbtt#H 

[ooio] ftrita^Kfftt, a*fc5UMiBUB0 

»3 0»-l 0«FPflgff*s»*LV\ 
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[001 1 ] 

E L |R^«r'>fcl ^Igt*»S < rat # 5 It 
[001 2) 

(PTFE) »7-f /H?— "C5iaLT^— ^ h»dc*t 

2 -ai^^^^KZn(Zn:l5%) 1. 66 g 
SiU^-h (NE^rA^r^y bffl :Si:9. 6wt%) 0. 59g 

2 -ac^^^r^^HMn(Mn: 8 %) 0. 056g 

PBMA*1)Ol0wt%a — r-^tr^d-— Jl>Wt& 1. 60g 

^^Mk 9 Jit^^-)V 2.30g 

y y — ^» 2. 30g 

30 hVyji'Jrvmet 1.15g 

*D?Ky z/^vuy y h 

^m^fy^(O±\z\10 (»^b>f ^^•J'^iR-fbiBoB* 

mz.*'<v$ y tJTasOs ^JEH^rO. 1/imfR 

5 MixiJ©Zn2Si04:Hn3g3lfiJi*r^38Lfc. S 

[0013] ro»JgEL^cO^-rSffl;@P^^1KHz 
/100V 5 2 5 nm{2:**38*»p 

(^S0iJ 2 ) TEiBfi!c"CZn2 S i 04 : Mnfl^;^ *Mf8rt 5 fc 

m(^)PTFES7^^- T^igL, ✓^«iSSr#fc 0 
ZnCl2 0. 65 g 

50 "r h7^F^^>7^ 0. 50 g 
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MnCl2 (4H2 0) 
H2O 

HCKBtttt) 



0. 023g 

2. 54 g 

0. 27 g 
0.13g 

1 iHi©*tti:i9 



* [0 0 14] roWKELSI^OXSi- SflHlPa«clKHz 
/150V 0@WWDDlf:i:55 2 5nmfc»*«3fcfll 

(JM6«3) TISiffl^-CY2 03:Bi ©S#Jl*flsffl!1-Sfc 
*0V<— * h&mU U Ml:0.5MmOPTFEl7 

* (Y:8 %) 1.75g 



2— ^^/i^SM^KY 
BiUv^-h (NE^***y hj»/Bi:21.8%) 0.028 g 

P BMAOl0wt%Oa-xyVt"^^— 

f->^Sn0. 046 g \zn- Kr^ ^&JD*35#S*M-5 r t 

T#7*&$£ (^-^^7 0 5 9) -hfcLSfrfcU 
^8 0 0U 3 0#j&/£Lfc o ttdcXS 
**!9i£U Rff0.2 M nu 9 0 0/DOlTO KSrflsfi 20 

«©SWtSilfc. r<o±|cEBjS*i6tcJ:?)Si02^ 
0.3 /xmiffglU if&JiJIi: Lfc e £ ±15^-* h 

iiRU Kff0.5 vm<D&ytmt Lfc. 8cfc, -hiHi: ra« 

7^^v>TT;v^ ^^^M$:0. 5 M mififianifRftt?# 
KU -»l6Wi«3S*:«ro3»BlEL*-T-4:fpasiLfc. 

[0 0 15] i<D»fltELai^-02KISi-5mSIWJ-1KHz 
/200V OfflJKjftSrPpln Lfc^54 5 0-6 5 Onmicfg 50 

(HJ6i0iJ4 — 1 1) HWJ3^-^fM^i^, Biu 
S**— h&AI MM y^o^v/Kl^tt, Y2O3 :AI ★ 

«1. »REL»^F-<75*5tWtt 



0. 48 g 
1.13g 
1.13g 
1.13g 

MJ7;^P7-fehtM Eu, Dy FHV^p^ 
h y ^Tir^^Tir hi~ hE r , h y ^Tir^A- 
•7tFtFTm, h y ^r-k^yu-T-fe hT b, hy 

1 1 ^-e^^^^i-sfc^^-^ hsiaifttt&fls 

«I4~ 1 1 * hafi8»^«x./tflbttjtttffil3 

tra«©*jSfe(cJ:i9»KELSl^S:f^!Sbfco -tJVPix 
^WREL|R^-^2a!Si-6«ffiPfllc:1KH2/200V 
ft- EMD L fc i # <7>*$Ii§l E LiJl^O^ d 
«*©ELi6fill ft*3S#»ft*^L;fct#©EL« 
lT*fc5 (ill, ^flstSS^V^— <oa^*ii:(cj:o 

[0016] 
1*1] 
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4 7 5 


6 
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Y203 


E r 


4 9 0, 5 6 0 
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Y203 


Tm 


4 6 0, '5 9 0 


1 0 


Y2O3 


Tb 


4 9 0, 5 4 0 


1 1 


Y203 


C e 


4 6 5 



(mmmi 2-35) ^ytm^m^i-^t^<omi^ (e 
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nt&Mis 2«>L<tt3 tra«©*4fe«c:J:i9»KELSl 
M 1 KHz/200V ( L < i*300V) <0%M^ EP*D L i # 
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©3*KEL*-¥-0*3t»ttSr*^*^. ^f^EL&g * [0 0 17] 
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Eu 
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F e 
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B a M g A 1 14 O23 


E u 


4 6 5, 


6 12 


2 5 


L a P04 


C e, Tb 




5 9 0 
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ZnO 




4 5 0 — 
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ZnO 
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2 8 


Z n G a 04 






4 7 0 


2 9 


A 1 2 03 






4 6 5 


3 0 


S i 02 


Tm 


4 6 5, 


5 8 5 


3 1 


S i 02 


E u 
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3 2 


Mg O 


Mn 




4 7 5 


3 3 


C a O 


Mn 


4 7 5, 


5 8 0 


3 4 


SrO 


Mn 




5 9 0 


3 5 


B a O 
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4 7 5, 
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*1) P bi-x L ax (Z ry T i i-y)i-x/4 X=9, Y=65 

Si US** — h <NE4rA**y h« :Si:9.6wt%) 
P BMAco l 0wt%a-^;Ufc p .*;*-— ✓vfiMS 



U 8 0 or, 3 OMMt^: ifcj: DO. 

/H^fcffil**16« i t mffi<0%&\z. J; 9 «3£E Liif^£r 
ffttLfc. 

[0018] roWKEL*^02fcSii-SBffi|B(c:lKH2 
OfiJBSKarPpjD Lfc t w 5 4 0 V8Sd> fc»-fe©E L» 
3t*SB«> 1 0 0 Vfi£-Cte2Bffi0!l 1 J; <9 iSWS<£> 



1.89g 
1.26g 
1.89g 
1.89g 
1.89g 

(Mfl3 7) TlE*adcTite»Jl*?Ba;-r5fcJ?)W^ 
*«S:ffI!U, AfgKlO.5 /im^PTFEM7^;v^- 

fh7^ h=*r>'v'7> 1. 02g 

^^y— )V 5. 17g 

H2O 0.59g 
HCI(tt%&) 0.27g 

7*<O_LlclT0 h^^ttfcKBSixT^S 

ft*, 8 0 0^, 3 0»IW««Lfc. KdlOttft 
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[0 0 19] iOiJ^UTJBfiKLfcWKELSRT-tt, 

xtt«3 6o^MtEL*-T■i:^^^:^^fBl«©383t»ttft■ 

mmms 8) nam h^^v^r^sts± 

fc*t^=>— hU 8 0 0^ lflSWHSfiKL 

it. ro»f^Sr»[9 3gi-r if^J: l 0 /im03g3tJit 
f^MLfco lOOOt, 3^M!»*QfaSriteU, 

(Jtlfiffil 3 9 ) Hlfiffll 6 , 9, 1 O0>^— * hfflj£*$r 

mmt Lfc{fc«:|jtt«4 i:RI«©Ji«S;T?SWIlE L*^ 
[0 0 2 0] ^©ilPKELSi^^XSi-SWffilHt-SESE 
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[0 0 2 1 ] 

a»oB"J«S:B:d»ix5«rj-e<c< , *K«fcHb*tt563fc 
EL»-7-OiS»a^«r»fi£L,fc. Sfcfc, 383fc«, M« 

Lfc^y^^-^s/ h&/Hl^T»jSEL»^<7!>3MteJB 
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